Structure, biochemistry, and assembly of epithelial tight junctions.
The zonula occludens (ZO), also referred to as the tight junction, forms the barrier to the diffusion of molecules and ions across the epithelial cell layer through the paracellular space. The level of electrical resistance of the paracellular pathway seems to depend on the number of strands in the ZO observed by freeze-fracture electron microscopy (EM). The ZO also forms the boundary between the compositionally distinct apical and basolateral plasma membrane domains because it is a barrier to the lateral diffusion of lipids and membrane proteins that reside in the extracytoplasmic leaflet of the membrane bilayer. In contrast to its appearance in transmission EM, the tight junction is not a fusion between the outer membrane leaflets of neighboring cells. Rather it consists of protein molecules, including the newly discovered protein ZO-1 and probably others, which bring the plasma membranes into extremely close apposition so as to occlude the extracellular space. Very little is known about the assembly of tight junctions, but several kinds of evidence suggest that they are very dynamic structures. Other elements of the epithelial junctional complex including the zonula adherens (ZA), the Ca2+-dependent cell adhesion molecule uvomorulin, or L-CAM, and actin filaments of the cytoskeleton may participate in the assembly of the ZO.